A B S T R A C T Immunofluorescent techniques
INTRODUCTION
One major area of incomplete understanding of tumor immunology relates to the precise mechanisms whereby host immune defenses are mobilized in response to various neoplasms. A large body of evidence has accumulated supporting the concept that the host immune response plays a critical role in whether or not the tumor or the invaded host prevails (1) (2) (3) (4) (5) . There is good evidence for involvement of activated macrophages in host resistance to tumors (6) (7) (8) (9) . In addition, other mechanisms, such as antibody-mediated lymphocytoReceived for publication 9 September 1975 and in revised form 27 January 1976. toxicity, appear to be potential effector systems for host destruction or abolition of tumor (10) (11) (12) . However, perhaps the most evidence has accumulated implicating direct killing of tumor cells by activated lymphocytes (3, 4, (13) (14) (15) (16) . Such reactions appear to be closely analogous to graft versus host or host versus graft reactions, and it seems that T cells may be implicated as one of the prime cells types involved in this type of direct cell killing of tumior (2, 4) . Indirect evidence also supports the importance of T cells in tumor immunity.
Wybran and Fudeliberg (17) found a significant reduction in peripheral blood lymphocytes forming "active" sheep red blood cell rosettes in patients with advanced or moderately extensive neoplasms, and subsequent studies appear to support the concept that as the tumor prevails over host defenses, proportions and numbers of T cells are diminished in the peripheral blood (18) (19) (20) (21) .
In the present study, we report our initial observations of the types of infiltrating cells adjacent to primary and metastatic malignancies together with parallel observations of the proportions and numbers of peripheral blood T (22) . The F(ab')2 fragment of the rabbit antibodies was employed to avoid reactions with the Fc receptors of tissue-fixed macrophages, polymorphonuclear leukocytes, or lymphocytes (23, 24) . Cells with lymphocyte or plasma cell morphology that showed staining for immunoglobulins with F(ab') 2 fragments of rabbit anti-human F(ab')2, either on the surface or in the cytoplasm, were regarded as belonging to the B cell line.
Aggregates of fluoresceinated IgG could not be utilized to detect tissue B cells, since this reagent also reacted with Fc receptors on polymorphonuclear granulocytes and macrophages (22) (23) (24) (25) T cells. Indirect immunofluorescence was used to identify T cells in tissue sections (27, 28) . Rabbit anti-human thymocyte antiserum was prepared as previously described (22) , with isolated T cells obtained from thymuses of children undergoing cardiac surgery. Before use, the following absorptions of the rabbit antiserum were performed: eight serial absorptions each for 30-60 min at 37'C, with B cells (5 X 107 cells/ml) from patients with chronic lymphatic leukemia; three serial absorptions with rhesuspositive red cells (5 X 108/ml) from normal blood donors; two serial absorptions, for 30 min at 37'C, with polymorphonuclear leukocytes and monocytes (15 X 106 cells/ml) isolated during in vitro assays for chemotaxis (29) ; absorption with an equal volume of insolubilized (30) . V. stances the aggregate binding to tumor cell membranes was noted with primary tumors and not metastatic lesions. It was observed in all major anatomic tumor categories studied. Peripheral blood findings. Studies of peripheral blood T and B cell markers were obtained in 26 of 28 patients in whom the primary tumor was studied for infiltrating cells and four of eight patients in whom metastatic tissue lesions were examined. The findings were compared to similar data in 80 control subjects free of cancer studied concurrently. T cell numbers below 1 SD from the normal mean were recorded in 10 of the 30 patients studied. Mean total T cell proportions and numbers in the patients with cancer were significantly reduced when compared to corresponding values in normal controls (Table IV, top half). No difference from control values was apparent, however, in peripheral blood B cell proportions or numbers, as identified by the presence of Fc receptors or by fluorescein-labeled pepsin-digested anti-F (ab')2. Proportions and numbers of active T cell rosettes did not differ significantly from control values among the limited number of patients studied. When patients with metastases were compared to those without tumor dissemination, the reduction in mean proportions and numbers of total T cells was most apparent in the patients with metastatic disease (Table IV, bottom half). 6 of 14 patients with metastases showed total T cell number below 1 SD from the normal mean compared to 4 of 16 without metastases. Again, no differences in B cell proportions or numbers were apparent between these two groups.
Finally, an attempt was made to correlate the relative proportions of T cells infiltrating the tumors studied and the corresponding peripheral blood T cell distributions. No clear correlation between the degree of lymphocytic infiltration or extent of tissue T cell reaction and peripheral blood T cell proportions or numbers was observed among the small numbers of patients studied (Fig. 6 ). (49) . It is conceivable that this could occur by elevation of their intracellular or membrane-associated cyclic AMP (50, 51) . Currently, studies are in progress to examine these questions directly in tissue sections of the various tumors studied, using direct immunofluorescent identification and methods recently described (52) .
No direct predictive patterns or profiles were noted when peripheral blood T and B cell quantitation was compared with similar analyses of tissue T and B cell distributions. Peripheral blood T cell numbers, as determined by sheep red cell rosette technique, were substantially reduced in a third of the patients studied but no striking correlation was apparent between decreased circulating T cells and either the presence of disseminated malignancy or the degree of local lymphocytic infiltration. However, considerably more data are needed before such patterns of relationships may emerge. Indeed, recent reports of nonimmunoglobulin serum factors inhibiting E rosette formation (53) indicate the need for caution in interpreting peripheral blood data.
Our observation of tumor cell binding of fluorescent IgG aggregates confirmed previous reports by T0nder and Thunold (26) . It 
